Effects of chronic hyperfiltration on proximal tubule bicarbonate transport and cell electrolytes.
The compensatory response to unilateral nephrectomy (UNX) was investigated by a combination of renal clearance, microperfusion, electron microprobe, and morphological techniques. Filtration rate was significantly elevated 21 days following UNX and associated with a marked stimulation of bicarbonate and fluid absorption in the proximal tubule. Analysis of kinetic data of bicarbonate transport demonstrated strong flow-dependent activation of bicarbonate absorption in both control and experimental condition. The bicarbonate level at which half-saturation (apparent Kd) of transport occurred decreased uniformly at higher flow rates, but maximal transport rates (apparent Vmax) in the proximal tubule doubled in the remnant kidney. The flow dependence of bicarbonate transport in control and experimental conditions can be explained by an apparent unstirred layer effect modifying radial bicarbonate gradients in the tubule. Both Na/H-exchange and electrogenic H secretion contribute to bicarbonate absorption, but only Na/H-exchange increased significantly in proximal tubules of UNX rats. Cell ion concentrations after UNX were unchanged in cortical tubules, consistent with proportionately enhanced apical and basolateral ion transport. Proximal tubule cell rubidium concentration measured after a 30-second rubidium infusion as an index of basolateral Na,K-ATPase activity was unchanged in UNX rats. Inasmuch as cell volume increased significantly (25%), these data are consistent with a proportionate and similar stimulation of rubidium uptake and Na,K-ATPase activity.